###### Strengths and limitations of this study

-   Our study is the first to focus on dental disputes in China, specifically Guangzhou, to aid in the detailed analysis of the characteristics of such disputes.

-   Unbiased and reliable data on dental disputes were gathered from six hospitals in Guangzhou city.

-   The χ^2^ test and binary logistic regression analysis were used to analyse the data to elucidate the nature of dental disputes.

-   The study also provides guidelines and measures to prevent dental disputes, dental malpractice and violence towards dentists in China.

-   The limitation of this study is that data were gathered from only six hospitals in Guangzhou, so the results cannot be generalised to the entire country.

Introduction {#s1}
============

The level of violence against medical professionals in China is on the rise compared with that in other countries[@R1] and is becoming more alarming by the day. In 2011, a survey conducted in 10 provinces in China showed that 3.4% of physicians had been physically assaulted by their patients or patients' relatives in the preceding 12 months.[@R2] Similar incidents have also occurred in dentistry. On 5 May 2016, a retired dentist in Guangdong General Hospital was stabbed by a former patient and died 2 days later.[@R3] This frightening situation is having negative effects on the next generation of doctors. According to the Chinese Medical Doctors' Association, in 2011, only 7% of doctors recommended that their children attend medical colleges.[@R4] Consequently, studies on dental violence are urgently needed to address this menace.

Violence against medical professionals has existed in China for quite some time.[@R5] This problem is a global phenomenon, with various degrees of severity in different countries.[@R8] For example, in the USA, approximately 3%--4% of all doctors in different fields reported complaints in 1970, with the number increasing to 20% in 1980 and 25% in 1990.[@R10]

Conflicts between patients and physicians are more serious in China, leading to verbal abuses, threats and various degrees of physical assaults. According to data from 2002 to 2012, medical conflicts in China grew 10% annually, and more than 60% of hospitals experienced such violence.[@R11] Accordingly, in 2015, the Chinese government amended the criminal law, which stipulates that any person involved in violence towards medical professionals or mobs, called *yi'nao*, shall bear the corresponding criminal responsibility. Previous research studies have suggested that medical malpractice, patient--physician mistrust, information irregularity and high out-of-pocket expense might lead to patient--physician conflicts.[@R12] What is more, the lack of a caregiving spirit on the part of physicians exacerbates the mistrust.[@R13] However, there has been little quantitative research on the impact of risk/protective factors on violence against medical professionals in China.

A dental dispute is a type of medical dispute and arises because of different views expressed by dentists and their patients, resulting in adverse consequences and legal liability. In recent times, dentistry has seen increased numbers of patients, more traumatised patients, uncomfortable dental procedures and more 'self-pay' procedures resulting in medical disputes. One study showed that dentistry ranks among the medical disciplines faced with the most frequent medical malpractice claims in Germany.[@R14] However, there are no data on malpractice claims against dentists in China.

In an attempt to understand the nature of disputes arising from dental practice, we defined 'dental disputes' as conflicts between a dentist and his/her patient, whereby the patient appears to be emotionally agitated, abusive, issuing threats and displaying violence during the complaints. We conducted this study in Guangzhou, the largest city in South China, with a population of 14 million, to identify whether gender, specialties, cause of dispute, mode of payment and other various factors are related to these dental conflicts. The aim of this study was to achieve a better understanding of dental conflicts, and to offer a foundation for the implementation of long-term preventive strategies.

Materials and methods {#s2}
=====================

Data collection {#s2a}
---------------

The target population of the study included most of outpatients receiving dental treatment from 2008 to 2012 at six public hospitals in Guangzhou city, China. They all have stomatology specialties.

For our study, we were permitted to access the database of those six hospitals from the hospital information system. All the information we gathered had patient consent, and there was no identifying patient information, thus protecting patient privacy.

During this period, we first got in touch with the medical service centre, and then input the data from the six hospitals. Second, the dental patients who complained to the dentists or the hospital and had registered were included. To complete the complaint process, the patient must visit the medical service centre and fill out a form including the name, sex, department in which the complaint was being lodged, the reason for the complaint and the expectation of outcome; this constituted the original information. As such, information was self-reported by the patient, and its reliability and accuracy were confirmed by the patient's signature collected at the bottom of the form. After that, all the information was input into the computer. The complaints unrelated to stomatology were excluded from this study. Third, all dental dispute cases included were subjected to statistical analysis.

Analysis {#s2b}
--------

Factors such as patient's gender, age, dental specialties, reason for dispute, resolution methods, resolution duration, payment type, doctor's rank and the year of dispute occurrence, collected from the registered information, were selected for further analysis to determine their association with dental disputes.

The results were then divided into two parts, according to the registration information, based on whether or not conflict. Disputes that led to conflicts were coded '1' and treatment results without conflicts were coded '2'.

A professional organisation called the Medical Mediation Committee, consisting of doctors and lawyers who form an expert panel on dental claims, judged the complaints. The expert panel awarded compensations for dental disputes, and compensations were paid by hospitals or medical insurance. Dental dispute data were input into study database. Data were analysed by using SPSS V.20 software. We conducted the χ^2^ test and binary logistic regression analysis to identify statistically significant differences in incident rates. First, the χ^2^ test was conducted to determine if the factors such as patient gender, age, dental specialties, reason for dispute, resolution methods, resolution duration, payment type, doctor's rank and the year of dispute occurrence were statistically associated with medical disputes. An OR was calculated for dental disputes that resulted in conflicts and disputes without conflicts. Subsequently, binary logistic regression analysis was used to determine whether the above-mentioned independent variables could lead to medical conflicts. Statistical significance was defined as P\<0.05.

Supplements to missing data {#s2c}
---------------------------

Missing item values from individual surveys were imputed with the mean value. During our research, we found that, in about 500 cases, only five individuals received compensation. Therefore, we ignored the compensation factor in our analysis, based on limited data. The methods described above are explained in a flow chart form in [figure 1](#F1){ref-type="fig"}.

![Flow chart of the collection, organisation and analysis of data.](bmjopen-2017-018738f01){#F1}

Results {#s3}
=======

The numbers of outpatients with oral diseases and dental dispute incidents {#s3a}
--------------------------------------------------------------------------

According to *The Health Statistics Almanac* from 2008 to 2012, the number of outpatients with oral diseases is growing annually in Guangdong province, with growth rates of more than 10% in 2011 and 2012 ([figure 2](#F2){ref-type="fig"}).

![Number of patients with oral diseases and growth rate thereof.](bmjopen-2017-018738f02){#F2}

According to our survey data, the number of complaints also showed an annual upward trend, with data in 2009 being the highest, 44.9% ([figure 3](#F3){ref-type="fig"}), but the trends of both growth rates were not consistent. In 2011, the growth rate for outpatients reached the highest peak (11.9%), while the growth rate for complaints was only 3.0%, which was the lowest value recorded within the 5-year period.

![Number of complaints and growth rate.](bmjopen-2017-018738f03){#F3}

The characteristics of the dental dispute incidents {#s3b}
---------------------------------------------------

The nature of the 541 medical complaint incidents arising from dental practice is listed in [table 1](#T1){ref-type="table"}. About 15% of the dental complaints resulted in conflict. In general, the χ^2^ test showed that male patients, dental specialties such as oral and maxillofacial surgery, periodontology and oral mucosa, medical quality and self-paying patients (P\<0.05) were highly associated with dental disputes.

###### 

Characteristics of the dental dispute incidents

                                                   Conflict, n=79 (%)   Without conflict, n=462 (%)   OR     P value
  ------------------------------------------------ -------------------- ----------------------------- ------ ---------
  Years                                                                                                      0.067
   2008                                            12 (2.2)             57 (10.5)                     1      
   2009                                            19 (3.5)             81 (15.0)                     0.68   0.30
   2010                                            17 (3.1)             97 (17.9)                     1.34   0.43
   2011                                            16 (3.0)             101 (18.7)                    0.90   0.79
   2012                                            15 (2.8)             126 (23.3)                    1.20   0.66
  Median age (years) of those lodging complaints   44                   39                            0.99   0.46
   Dental specialties                                                                                        \<0.05
   Endodontics                                     15 (2.8)             138 (25.5)                    1      
   Prosthodontics                                  10 (1.8)             99 (18.3)                     0.92   0.86
   Oral and maxillofacial surgery                  18 (3.3)             57 (10.5)                     2.91   \<0.01
   Orthodontics                                    6 (1.1)              21 (3.9)                      2.62   0.07
   Periodontology and oral mucosa                  14 (2.6)             66 (1.2)                      1.95   0.09
   Administration office                           16 (3.0)             81 (1.5)                      1.82   0.12
  Dispute reason                                                                                             \<0.01
   Medical quality                                 45 (8.3)             174 (32.2)                    1      
   Informed consent                                7 (1.3)              106 (19.6)                    0.26   \<0.01
   Medical expenses                                3 (0.5)              24 (4.4)                      0.48   0.25
   Hospital management                             24 (4.4)             158 (29.2)                    0.59   0.06
  Resolution methods                                                                                         \<0.01
   Negotiation                                     74 (13.7)            457 (84.5)                    1      
   Litigation                                      5 (0.9)              5 (0.9)                       6.18   \<0.01
  Patient gender                                                                                             \<0.01
   Female                                          36 (6.7)             296 (54.7)                    1      
   Male                                            43 (8.0)             166 (30.7)                    2.13   \<0.01
  Mean resolution time (days)                      22.8                 7.1                           1.01   \<0.01
  Payment type                                                                                               \<0.01
   Self-paying                                     55 (10.2)            252 (46.6)                    1      
   Free medical service                            8 (1.5)              68 (12.6)                     0.54   0.12
   Medical insurance                               16 (3.0)             142 (26.2)                    0.52   \<0.05
  Doctor title                                                                                               0.71
   Senior title                                    21 (3.9)             127 (23.7)                    1      
   Intermediate title                              26 (4.8)             169 (31.2)                    0.93   0.82
   Junior title                                    32 (5.9)             165 (30.5)                    1.17   0.60

In total, male patients recorded more complaints than did female patients (χ^2^=5.955, P=0.015).

Annual dispute rates differed, but not statistically significantly (P\>0.05). The endodontic and prosthodontic specialties received more complaints than other dental specialties regardless of conflict. The reason behind most disputes was medical quality. The major method for resolving dental disputes was through negotiation. Self-paying disputes constituted a higher proportion of payment type among all the disputes.

Factors related to conflicts {#s3c}
----------------------------

[Table 2](#T2){ref-type="table"} shows the outcome of the binary logistic regression analysis. The dependent variable is whether physical conflicts occur or not during dental disputes, and the independent variables are patient gender, dental specialties, dispute reason, payment type and resolution time. The results indicated that all of these factors have statistical correlation with physical conflicts. Male complaints (OR 2.96, 95% CI 1.70 to 5.16) tended to involve more physical conflict during the process of dental disputes. Compared with the endodontic department, the departments of oral and maxillofacial surgery (OR 3.05, 95% CI 1.33 to 7.01), periodontology and oral mucosa (OR 3.19, 95% CI 1.36 to 7.47) and the administration office (OR 3.56, 95% CI 1.38 to 9.19) were more likely to have physical conflicts. It is interesting to note that informed consent (OR 0.24, 95% CI 0.09 to 0.57) and hospital management (OR 0.47, 95% CI 0.22 to 0.97) were less problematic than medical quality. In contrast to self-payments, complaints of free medical service (OR 0.30, 95% CI 0.13 to 0.66) and medical insurance (OR 0.38, 95% CI 0.20 to 0.71) were less likely to result in physical conflict. Finally, dispute resolution time (OR 1.01, 95% CI 1.00 to 1.01) was a weak precursor of physical conflict.

###### 

Factors related to conflicts

  Variable                          Adjusted OR (95% CI)   P value
  --------------------------------- ---------------------- ---------
  Patient gender                                           \<0.01
   Female                           1                      
   Male                             2.96 (1.70 to 5.16)    
  Dental specialties                                       \<0.01
   Endodontics                      1                      
   Prosthodontics                   1.00 (0.38 to 2.55)    0.98
   Oral and maxillofacial surgery   3.19 (1.36 to 7.47)    \<0.01
   Orthodontics                     3.40 (1.00 to 11.56)   0.05
   Periodontology and oral mucosa   3.55 (1.43 to 8.79)    \<0.01
   Administration office            3.56 (1.38 to 9.19)    \<0.01
  Dispute reason                                           \<0.01
   Medical quality                  1                      
   Informed consent                 0.24 (0.09 to 0.57)    \<0.01
   Medical expenses                 0.45 (0.12 to 1.75)    0.25
   Hospital management              0.47 (0.22 to 0.97)    \<0.05
  Payment type                                             \<0.01
   Self-paying                      1                      
   Free medical service             0.30 (0.13 to 0.66)    \<0.01
   Medical insurance                0.38 (0.20 to 0.71)    \<0.01
  Solution days                     1.01 (1.00 to 1.01)    \<0.01

The main findings of this study are listed in [figure 4](#F4){ref-type="fig"}.

![The main findings of this study.](bmjopen-2017-018738f04){#F4}

Discussion {#s4}
==========

In recent times, being a doctor in China has by no means been easy and, to some degree, has even been dangerous. A national survey indicated that the year 2006 saw 9831 disputes with 5519 injured medical personnel, and in the year 2007, 73.3% of the hospitals in mainland China reported violence.[@R15] Liu *et al*[@R16] conducted a survey among 11 tertiary hospitals in the urban area in Heilongjiang province of China. Their results showed that specialist hospitals had the highest prevalence of physical violence (35.4%), while the general hospitals had the highest prevalence of non-physical violence (76%). This study focused on violence towards dentists which is uncommon.

In this study, we analysed the demographics of dental patients, the characteristics of dental dispute incidents and the factors related to physical conflicts. Several findings are noteworthy.

The first is that medical quality was the reason most often cited for dental conflict. From [table 1](#T1){ref-type="table"}, it can be seen that poor medical quality (including insufficient communication, high expectations of dentists, complications and treatment failure) constituted 40% of the total dispute reasons, and it occurs to conflict more easily than other reasons. In other words, dental patients were dissatisfied with the outcome of the services at hospitals. The probable explanation for this is the gap between patients' expectation and therapeutic effects. Additionally, irreversible injuries such as gingival recession which is the displacement of the marginal gums away from the tooth by mechanical (such as brushing), chemical or surgical means[@R17]; mandibular fractures, typically as a result of trauma,[@R18] and dental extraction, as a result of tooth decay, periodontal disease or dental trauma experienced by the patients during dental treatment exacerbate their dissatisfaction for dentists. Moreover, the high cost of follow-up treatments and limited coverage range of medical insurance result in higher self-paying cost. These reasons account for high proportion of dental disputes.

As mentioned earlier, medical quality is related to dental disputes, and medical malpractice is one of the most severe problems of medical quality. According to medical malpractice definition,[@R19] dental malpractice can be defined as any act or omission by a dentist during treatment of a patient that deviates from the accepted norms of practice in the dental community and causes injury to the patient. Despite the significant progress in science and the new technologies available for the diagnosis and treatment of medical conditions, the rate of complaints due to medical malpractice shows an increasing trend.[@R8] It is an underestimated global problem and calls for more attention into the investigation and handling of malpractice charges.[@R8] A 5-year survey of dental malpractice claims in Iran showed that dentists were at fault in 56.7% of clinical cases and 40% of non-clinical cases.[@R24]

Malpractice claims may frequently occur in prosthodontics, as one of the specialties leading to the highest number of dental disputes.[@R25] The reason for such a situation is due to the special treatment procedures in dentistry. A patient can easily feel the change in his/her body after a dentist administers treatment. It is, therefore, relatively easy for the patient to know the effect of treatment outcome. Therefore, patients may become disgruntled after treatment because of initially high expectations. Further, although the number of dentists has continued to grow since 1949, the ratio of registered dentists to the total population was still only 1:7560 in 2009.[@R20] Therefore, an increase in population, as well as an increase in patients' medical knowledge and awareness of their rights, thanks largely to the internet, might be another reason for the increase in dental patient claims.

What is more, the proportion of complaints without conflict was more than 85%, indicating that most disputes were resolved before conflict developed. The first reason for this is likely that, in most cases, dental illness does not seem serious or life-threatening. The second reason is that the cost of the procedure would not be excessive, and patient expectations would be lower than in other medical specialties.

In addition, 'self-paying' occupied a higher proportion of all payment types. Conflict occurs more easily with self-paying patients. In contrast, free medical services report little conflict. People who receive free medical service are required to pay only 10% of the outpatient's bill. However, medical insurance does not cover many dental procedures, so patients must cover those costs themselves. The more costs they pay, the higher the expectations they have for the treatment. Thus, patients become more easily dissatisfied with the service they receive, which could result in medical complaints or disputes. Therefore, it is significant to expand stomatology coverage in medical insurance. Reducing self-paying costs in dental treatment is an effective way of limiting dental disputes.

The last problem relates to methods of resolution. Our findings showed that only 1.8% of complainants used the option of litigation to defend their legal rights. Nearly 98% opted for negotiation, in contrast to similar scenarios in foreign countries. A new study of dental treatment injuries claims in Finland demonstrated that 40% were eligible for reimbursement, 27% were classified as insignificant or unavoidable injuries and 32% were rejected for other reasons.[@R26] In China, with litigation, it can take nearly 2 or 3 years for a dispute to be judged, which explains why almost 50% of complainants in China opt for negotiation but not litigation, suggested by a review during 2009--2013.[@R27] Second, there are many institutions, including hospitals, medical mediation committees and courts, in which people can complain. Thus, fewer people choose litigation. Due to the advantages of neutrality, professionalisation and low cost,[@R28] more and more complainants ask for negotiation. Improved mediation should be mentioned as the best avenue for a high proportion of those who have opted for negotiation to attain better solutions of medical disputes. Further, effective communication and informed consent,[@R24] greater care and ethical professionalism may help dentists avoid medical disputes.[@R25]

A limitation of this study is that data collection took place in only six public hospitals in Guangzhou, and we analysed only 541 samples that included dental disputes. Although the total number of sampled respondents is sufficient for us to draw conclusions, we could have broadened our conclusions if we had more support and access to data in more cities in China.

Conclusion {#s5}
==========

We found that patient gender, dental specialties, cause of dispute, mode of payment and resolution duration are the primary risk factors for the medical conflicts. Medical quality is positively correlated to dental disputes. Therefore, improving medical quality and fine-tuning the mediation system to avoid disputes with conflict is essential to decreasing dental disputes. As self-payment is a risk factor, establishing an insurance policy that includes more stomatology insurance reimbursement items may help to minimise conflicts towards dentists.
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